costs were divided into staff, drugs, and procedures and investigations.
Revenue costs
The departments used by the cystic fibrosis unit and the services used by each department (such as building maintenance, electricity, and cleaning) were identified (figure). The total running cost of each department was obtained from district health authority accounts. These data were validated by patient based costing of labour, which accounts for about three quarters of NHS costs. The total cost of each department was then calculated, and the cystic fibrosis unit's proportion of these costs derived. Fixed costs, such as the proportion of the salary of a radiographer that should be allocated to the cystic fibrosis unit, were based on the proportion oftime spent on work for the unit. Variable costs, such as the cost of x ray films, which vary with the needs of the cystic fibrosis unit, were the actual costs incurred. We could not obtain a similar breakdown of total departmental costs from the health service accounts and information systems, so alternative methods for estimating costs were developed and tested for bias. To prevent bias it was essential that the bases used for allocation of costs The average cost of a patient was £8241 a year, with large variations between the four treatment categories. These costs were determined by methods that generated comprehensive patient based and non-routine information. Current District Health Authority information and accounting systems are not designed to produce this type of detailed data based on treatment categories. The work was extremely time consuming and monotonous-searching through individual patients' pharmacy prescriptions, for example-and required considerable cooperation from staff from various disciplines. There were problems in generating appropriate bases for the allocation of costs and more fundamentally in the flow of information between consultant and accountant. It was a relatively easy task for the physician concerned in the care of patients to categorise these according to four clinically defined treatment regimens, and to revise these initial costings for each category for the next financial year, thereby enabling accountants to charge purchasing districts accurately for the resources consumed. Usually only one or two patients change treatment categories during a year. Indeed, the four treatment groups were virtually independent throughout this study period.
This study enabled our unit to acquire a separate contract, which allocates district charges on the basis of both the number and the treatment category of patients referred. Our cystic fibrosis unit had previously been a designated regional specialty and there were no previous accurate district health authority costs to compare with our data. When there are large variations in patients' disease severity or treatments (or both) within a specialised unit, the importance of not using an "average patient" cost is apparent. The cost for a patient receiving a high level of care was more than 20 times greater than that for an outpatient attending four times a year.
These findings have facilitated the predication of short and long term financial requirements for cystic fibrosis. Given that the drug bill amounted to 41% of the hospital cost and 57% of the total cost of caring for patients with cystic fibrosis, in the future the additional cost of extra patients will be determined primarily by the drugs they require. As the number of patients increases fixed costs will be more widely spread, reducing the average cost of caring for an adult with cystic fibrosis. With the ability to anticipate increased spending over a patient's lifetime collaboration between physicians and managers may lead to more accurate and specific predictions of costs.
The Royal College of Physicians report on cystic fibrosis in adults8 supports the development of specialist centres. With an increasing demand for specialist care for adults with cystic fibrosis our clinic has within a year of the period of data collection increased to 165 patients. The improving survival of patients with cystic fibrosis, however, brings with it clinical and psychosocial complications,9 all of which required additional resources. Voluntary funding supported 5% of our unit's required resources, which is a small percentage of the total cost. The benefit from these resources is very great, however, since they fund three key members of staff and provide essential equipment. Although their importance is recognised, the wider costs borne by patients, their families, and society-for example, for equipment, prescriptions, and travel-have not been evaluated.
Many of our patients colonised with Pseudomonas aeruginosa are treated with intravenous antibiotics every three months to try to prevent recurrent infective exacerbations and further lung damage, though the benefit of this regimen is not proved. Although this approach may increase patients' costs it may also prevent hospital admission for recurring emergencies. This analysis has been structured as a framework for other units to base their costs on and they can adjust their costs according to local medical policy. There are no data concerning non-specialist costs of cystic fibrosis care. If patients treated within their own districts are receiving the same high quality of care as patients in specialist centres, costs should not be appreciably greater. Much intravenous treatment, however, is managed by centres on a domiciliary basis. These patients need to be carefully selected and require considerable physiotherapy and nursing inputs. This may greatly reduce the costs incurred by hospital admission and save a considerable amount of money. Usually, however, only specialist centres with appropriate support facilities can practise this policy.
This study forms a framework that may be applied to other specialties as the principles and problems of detailed costing are likely to be similar. The major problem we identified was a lack of investment in the information systems before adoption of the recent National Health Service reforms to produce even basic data, such as on radiographs identified by specialty. Ifprices are to be used to measure efficiency in a health service, information and accounting systems must be able to link the cost of the resources consumed to the prices charged to district health authorities. Our study cost about £6000, which was chiefly the cost of a health economist paid from voluntary funds and other research staff time. This cost was less than 1 % of the district health authority's annual cost for cystic fibrosis. Similar studies in other units should help to generate separate discriminative contracts for cystic fibrosis, the ability to predict and plan future resource requirements, and the knowledge that the charges accurately reflect the resources consumed.
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